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Tremendous progress has been achieved over the last 
several years in our understanding of lymphocyte signal 
transduction. Initially handicapped by the fact that immune 
receptors lack intrinsic kinase activity, the identification 
of the biochemical pathways that are regulated and the 
proteins that mediate these pathways by immune recep- 
tors has allowed for unique contributions to the signal 
transduction field. Although much effort has focused on 
the antigen receptors, which allow the lymphocyte to rec- 
ognize foreign antigens, signaling by antigen receptors 
alone is not the whole story. Lymphocyte activation in- 
volves other molecules known as coreceptors (CD4 and 
CD8 in T cells) and costimulators (CD28 and CTLA-4 mole- 
cules in T cells). In addition, the ability of lymphocytes to 
secrete and respond to cytokines such as interleukin-2 
(IL-2) plays a major role in defining and modulating lympho- 
cyte activation responses. 
Edited by L. Samelson, a pioneer in T cell activation, 
Lymphocyte Activation, a volume in the Karger Chemical 
Immunology series, reviews the current state of the field. 
Given that the field is still digesting recent discoveries and 
is currently in a consolidation phase, the book is relatively 
up to date. Not surprisingly, given the focus of recent ac- 
complishments and the bias of the editor, the book is heav- 
ily weighted toward mechanisms of receptor signaling in 
T lymphocytes, especially the role of protein-tyrosine 
phosphorytation. This multiauthored book includes chap- 
ters that cover the T cell antigen receptor; the role of tyro- 
sine kinases, tyrosine phosphatases, and costimulator 
molecules; immunophilins; and signaling by the IL-2 re- 
ceptor. A short chapter describes T cell receptor regulation 
of downstream signaling molecules such as ras and phos- 
phatidylinositide 3-kinase (PI3K). Non-T cell signaling is 
covered in chapters on the B cell and the immunoglobulin 
E (IgE) receptor as well as a chapter on the ITK/BTK/Tec 
family of tyrosine kinases. Because the field has yet to 
integrate all of the different receptors into a unified model 
and link nuclear events with plasma membrane-initiated 
signals, these chapters focus comprehensively on their 
subjects but shy away from integrating all of these path- 
ways together. 
Recent discoveries about antigen receptors that have 
transformed our understanding of lymphocyte receptors 
are well covered in this book. Tyrosine phosphorylation of 
a conserved signaling motif, the tyrosine activation motif, 
also known as the antigen receptor homology motif and 
the antigen receptor activation motif, is the critical event 
in both T and B cell activation. This short sequence motif, 
containing only 16-21 amino acids, is contained in multiple 
copies in the T cell, B cell, Fc~, and FcyRIII receptors and 
is sufficient by itself to activate a variety of lymphoid cells, 
including T cells, B cells, and basophils. Unavoidably, 
some of this material is presented redundantly. Because 
the tyrosine activation motif is present in the T cell, B cell, 
and IgE receptors, a discussion of this motif and the same 
model of how it functions is presented multiple times. That 
it is the framework now in which antigen receptor signaling 
of all types is studied is a tribute to the strength of the 
model and perhaps excuses its multiple appearances. 
One of the most exciting areas of progress has been 
the identification of diseases that result from defective 
components in the signaling pathway. Here, excellent re- 
views detail the phenotype of the motheaten mouse, which 
lacks the SH2-containing phosphatase known as SHP, 
SYP, or PTP-lc, and the genetic basis of X-linked immune- 
deficiency in mouse and X-linked aggamaglobulinemia n
human. Unfortunately, the description of immunodeficient 
patients lacking the ZAP-70 tyrosine kinase occurred too 
recently to be included in this book, but it seems that many 
more immune diseases related to defects in lymphocyte 
signaling are likely to be described in the near future. 
Another discovery that has had a significant impact on 
our understanding of lymphocyte signal transduction is 
the finding that one of the major functions of tyrosine phos- 
phorylation is to recruit proteins with SH2 domains to as- 
semble large signaling complexes. As we know now that 
the antigen receptors become tyrosine phosphorylated, 
identification of SH2-containing proteins that bind to the 
phosphorylated receptor is a significant goal. Two SH2- 
containing protein tyrosine kinases, ZAP-70 and syk, are 
the most important of the SH2-containing proteins known 
to bind the T cell and B cell antigen receptors, but others, 
like Shc and PI3K, have also been reported to bind. Sur- 
prisingly little attention is focused on this aspect of antigen 
receptor signaling. Rather, SH2-containing signaling pro- 
teins such as PI3K, ZAP-70, and syk are discussed as 
enzymes mediating specific biochemical events, not as 
components of larger, complex SH2-mediated signaling 
cascades. Admittedly, little is known about the function 
of many of the SH2-containing signaling proteins known 
to be expressed in lymphocytes. 
Although most chapters are relatively current, one chap- 
ter that is significantly impacted by recent events is the 
chapter on IL-2 receptor signaling. Written before the dis- 
covery of the JAKs and the STAT transcription factors, 
the focus here is on src family kinases. For the expert, it 
is still interesting to review the data implicating src family 
kinases in IL-2 receptor signaling, but the recent data sup- 
porting a role for the JAK3 kinase in this pathway are cer- 
tainly more compelling. Fortunately, this chapter covers 
a lot more than regulation of tyrosine phosphorylation by 
the I L-2 receptor: it describes the structure of the receptor, 
summarizes the many structure function studies, and re- 
Cell 
14 
views current knowledge about the regulation of gene ex- 
pression by IL-2. 
Surprisingly, there is no chapter devoted solely to the 
identification of transcription factors that regulate IL-2 
secretion. This has been a particularly important approach 
to understanding lymphocyte activation. The topic is well 
covered, however, in the discussion of the immunophilins 
and their mode of action. Given the numerous immunophi- 
lins that have been identified and their confusing nomen- 
clature, as well as their role in mediating immunosuppres- 
sion by drugs such as cyclosporin and FK506, this chapter, 
along with the chapter on the costimulator molecules 
CD28 and CTLA-4, is particularly interesting and well pre- 
sented. 
For the most part, the chapters are well written, well 
organized, and well worth reading. With extensive biblio- 
graphies included with each chapter, the book is a prime 
resource for information. More importantly, the postdocs 
and graduate students in my lab have been eagerly photo- 
copying interesting chapters from this book. Only a signifi- 
cant number of potentially confusing typographical errors 
in some of the chapters mars what is generally an out- 
standing and topical volume produced by Samelson and 
his colleagues. I have not hesitated recommending the 
volume to novices who ask me what they should read to 
get started. But the book will also be useful to experts 
trying to keep up with areas outside their direct focus. 
As the pace of science and the complexity of signaling 
pathways increases, review volumes such as this serve 
a useful purpose, allowing the harried and overworked 
scientist to catch up with his or her colleagues in related 
fields of lymphocyte activation. 
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